Low level hyperlipidemia impairs endothelium-dependent relaxation of porcine coronary arteries by two mechanisms. Functional change in endothelium and impairment of endothelium-dependent relaxation by two mediators.
We evaluated the effect of a low level of hyperlipidemia and the effects of in vitro exposure to atherogenic lipoproteins (LDL, VLDL) on the vascular responsiveness of isolated porcine coronary arteries. Firstly we studied the change in vascular responsiveness induced by feeding a cholesterol-rich diet to pigs for 4 and 9 weeks (C4 and C9 pigs). The serum cholesterol level in pigs fed a cholesterol-rich diet reached 218.5 +/- 32.9 mg/dl compared with 85.5 +/- 8.4 mg/dl in the controls. Segments of the left descending coronary artery were examined. The contraction induced by KCl or prostaglandin F2 alpha was not altered significantly by hypercholesterolemia nor was the relaxation induced by the Ca2+ ionophore, A23187, or by nitroglycerin. Endothelium-dependent relaxation (EDR) evoked by high, but not low, concentrations of bradykinin was reduced in the C4 pigs as compared with those in normal animals. EDRs evoked by bradykinin, substance P, and serotonin were significantly reduced in C9 pigs. Histologically, as observed by light and electron microscopy, fatty changes or intimal thickenings were not seen in the coronary arteries of the C4 pigs. Minimal changes (intimal thickening and fragmentation of internal elastic lamina) were observed only in parts of arteries of the C9 pigs. Secondly, the direct effects of LDL and VLDL on vascular responsiveness were studied. Although preincubation with LDL inhibited the EDR caused by exposure to bradykinin and A23187 in the coronary arteries of normal and cholesterol-fed pigs, preincubation with LDL inhibited the arterial relaxation induced by exposure to substance P or serotonin in both the C4 and the C9 pigs, but not in the control animals. The degree of inhibition was especially marked in the C9 pigs. The inhibitory effect of VLDL on EDR was weaker than that of LDL. Indomethacin (5 microM) did not alter this inhibitory effect of lipoproteins. Neither LDL nor VLDL had any effect on the vascular relaxation induced by nitroglycerin. These results are consistent with the idea that endothelium-dependent arterial relaxation is attenuated even at the very early stage of cholesterol-induced atherosclerosis. Atherogenic lipoproteins may further impair the decreased EDR in the arteries of hyperlipidemic pigs by two factors: one released on stimulation with bradykinin and the calcium ionophore A23187, the other released on stimulation with substance P and serotonin.